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(71) We, EVERLITE A/S, a Company 
ojgarazed under the laws of DcnmauCof 
DK-3320, Skaevinge, Denmark, do hereby 
declare the mventioii, for which we pray that 
a patmt may be granted to us, and themethod 
by which It is to be performed, to be 
particularly descnbed in and by the followine 
statement: — - ^ 

Th& invention relates to a self-supporting 
I section of the type comprising a 

plurality of extruded plastics profile elements 
connected side-by-side, each element having 
at least one longitudinal chamber and coup- 
ling members at either side by which neigh- 
bounng profile elements are mterconnected, 
the adj^jent coupling membersof neighbour- 
ly profile elements engaging to fonn aduct 
or oblong cross-sectioiL 

In the manufacture of the known roofe of 
this type a predetermined number of profile 
elemen^ are assembled into a roof section at 
the worics, the profile elements being mtcr- 
lodced by means of short rectangular kx^ng 
members which are inserted into the ducts 
betweoi neighbouring profile elements with 
regular mutual spacings, care being taken that 
the locldng members in adjacent ducts are 
aligned for the sake of appearance when in 
due course the roof is to be viewed from the 
made against the light. The shortness <rfthe 
locking members ensure easy insertion with- 
out too great fiiction. The insertion of the 
locking members into theirpredse position is 
perfonned manually and must not be done in 
jerJcs but shdmgly actuated by an expedient 
elongate tool in order to obtain ahgiiTTi^Tit 

The assembled roof section is then placed 
on a uble having a curved surface corxe- 
spomding to the shape of the roof desired and 
IS subjected to heat treatment so as to assume 
a curvature corresponding to that of the table. 
Alter coolmg, the roof sections are stabilized 
in the desired curved shape and can be 
transported to a building site where they can 
be asranbled mto 4 complete roof of the 
.desired extent ITie roof sections are con- 


nected together like the profile elements bv 
msertmg short lockingmembers into the ducts 
formed by engagement of the couj^lmg mem- 
bers of neighbounng roof sections. These 
lodang members must be carefuUy placed so 
tibe wo^ks^ with those akeady inserted at 

Architecturally, self-supporting roofs of 
this type are superior to a number of other 
roof types. 

Tlic fact is, however, that in competition 
with other roof constructions, such self- 
supporting roofs of non-plastidzed plastics 
have been able to hold then: own only within 
certam hmited roof dimensions, since in the 
case of larger roof areas it has not been 
eoonojmcaliy possible under afl circum- 
stances to satisfy thestrengthmoduU required 
by ^e authorities with regard to factor^ such 
as the load per square metre. 

An increase in the thidmess of material in 
the profile elements makes the roof more 
expensive and results in an increase in weight 
and transport costs, besides an incxease inthe 
consumption of raw material which bears no 
reasonable proportion to the increase in 
strenjgth achieved. 

It is an object of the invention to provide a 
roof of the aforesaid type which- while 
pr^ervmg ite essential architectural form as a 
self-supporting roof, fulfils the requirements 
or the load carrying capacity. 

The present invention consists in a self- 
supporting roof or roof section comprising a 
plurahty of transparent extruded plastics 
profile elements connected side-by-side, each 
element having at least one longitudinal 
chamber and coupling members at opposed 
sides by whtch neighbouring elements are 
mterconnected and which form substantially 
rectangular ducts of oblong cross-section in 

iaateaed to camera 
and ea<^ having at least two opposite Ibngitu- 
omal edges that are a sliding fit witlun a 
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re^ve duct so as to prevent the locfcing 
mraiber from twisting under load, mdSi 
&L'?*°'^' AeprofileelemeStsMdSl 
dum^lxung curved in the same drcular-SJ 

In spite of the fact that the plate-Iike 
lockmg members are limited bv the^Tn 

rdauvely thm, tests made at an of&MKv 
recogmzed testing laboratory ga^e^^^ 
pnsing result that the load caiiySig caMci^s 
mweased by a factor of S?r^^^fc 

u^^^ ^'^^^ members, which have a 
length corresponding to the fuU span of Oie 
roof, mto the narrow ducts is notSSSt^ 

musTbe a- 

sufficiently close fit between the loddnS 

secure lockmg. When care is taken that t^e 
radii of currolure for the loof wd foj thi 
lodung member are identical, the size of SI 

SiSe'^^r^^-^^-^^^S- 
£^frs?^r?raeris?eSt 

xtenuids for mcreased accuracy in momiling 
the short plasucs locking members in^f 
known rooft Furthe^^en when mo^Sl 
qwte correctly they cause shadows or dark^ 
^es^hich upset the architectural impres- 
are completely e£ni- 
nated by the use of the locBng toember 
if^^f invention wliS^ 
^ugh the whole length of the duct£iS 
addition, a sun-screening efifectisachievedbv 
makmg the locking members of metal, these 
being located.m vertical planes and ftmction- 
ing as sun-screen slats. 

According to another aspect, the invention 
consists m a method of Sfactl^lhe 
TMf ^or roof section by placing the^oSe 
elements separately on a curved tableforheat 
treatment by whica they are giv«n cSS 
diape which they pres^e on cooUd*TS 
however, stm poJwe to produce^f 

andthelocking^l^ 

can herniated monecounlingm^bcr Prior 
to ^se«nbly of two neKuiiS^ffi 
gemwits. t£ose subseyiendy bdnl 
S a/ Wtudinal dispfacem^t 

of the two profile elements. Xs regards 
tonsportauon, the constmcUon ahra offera 
advantages, because it is stronger, aiid te! 
«use the nsk of a displacement of tSdiort 

The lockmg member may for example be 
exposed of an ahuniniiim alloy andiiay be 
exttuded and later curved into a circiOar 

The locking 

member may fin up the duct only alongSe 
two ^^tongitudinal edges, but may^ ^ 
provided with a tentral thickenmg which 
engages the waU of the duct alonjalin^^ 
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this means, proper support of- the locking 
memberisacfcwed,an& abuts onSS 
«Lw V *° degree sumS 
against being bent outwards i'Hunea 

J^tTf^^°^-7^ ^ explained in 
greater detoil with reference to the E^m- 
panymg schematic drawings in wSch 

SX^JS^or^^'^ ^-^^ 

S^he'SS^oT""^^""^ 

^"f^* ^ PNMspective view showing part 
fTfi^^^^"?°8™'''°'«'«<>»two=eighbou" 
lag proffle dements as in Figure IwMch 

Figure 4 a cross-section through an em. oc 
bodunentofaroofacooidrngtoS^ntion 
Si^^ l^!!^'^ roof 

^ four different embol- 
ments of profile elements with mor« thanom« 
compartment seen from the end,^d on 

Figure 9 IS a perspective view of a detafl of 
the lower part of the roof with fastens 

for the locking members 
Z-diaped earner welded to a support 

The embodiment, illustrated in Figure 1 of Q'i 
a profile element for a self-suppoS W 

non-plastiazed pkstus. a so-called hard 
plastira. The length of the profile element 
dep<mds on the span of thereof to be erected i<» 
Thedfimentisshowninthisembodiment^ 
an^e-clumber element, but it may be a 
doublen^ber or multi-chamber dement 
as lUustratcd in Figures 5-^. Coupl^ 
means aieprowded, butnotshowninFiim^ 
5 and 6 The diamber in Figure 1 compri^ 
two vertical ade walls I and 2 and tw 
substanHaUy horizontal side walls 3 and 4. 
llie side w^ 3 and 4are both shown having 

outwardty directed curvaturci but may . m 
^ouise also be straight or have In inw«^ * 
directed curvature so that their iSSK 
surfaces <^ce outwardly. The chamber formed 
by thewalls 1, 2, 3and4maybedivideafato 
sevml longitudinal compartments or cham- lis 
hers by partitions as iflustratedin the emboS. 
ments shown in Figures 7 and 8. 

The vertical wall 1 in Figure 1 is extended 
upwardly and downwardly in relation to the 
chamber and at its top joins a hoiizontS 120 
lSJLP"/^*^*'^ part 5 to 
^shaped couplingmember. aridatits bottom 
joins a horizontal ontwardlv npotpof^r.-^,- 


125 



U-shaped ooupling'ij 

spondingly, the vertical side 2 comprises a 
verbcal extension at its bottom which ioms a 
honzontal outwardly projecting part 8 to 
form an L-ehaped coupling member, with a 
vertical extension at its top Joining a horizon- 


130 


03/^7/2001 12:30 8004215585 


REEDFAX 


J. 528,874 


lal outwardly projecting part 9 canyiog a 
vertical downwardly projecting part 10 to 
torm a U-«haped conplmg member. Come- 
t^umtly. the profile element is point-symm t- 
5 ncal around its central axis, or more correctfy 
smce the central axis is curved in the vertic^ 
plane, any cross-section perpendicular to the 
central axis shows central symmetry. 
Figure 3 shows how two neiehbourinc 
10 elem^ts of the type illustrated in Figure I are 
jomed. The joining can be performed in two 
different ways. viz. either by the elements 
bemg sKd into each other like rails by mutual 
axial displacement or by being inserted 
15 laterally, that is to -say by two mutually 
perpendicular displacements transversely to 
the longitudinal . direction. In either case, an 
L-fihaped coupling member on one profile 
member fits within a U-shaped coupling 
20 member on an adjacent profile member. 

In Figure 3, parts associated with the 
neighbounng element to the right are desig- 
nated by the same reference numerals as parts 
giown to the left on the profile element in 
25 figure 1, but with the addition of the letter a. 
It will appear that the side walls 2 and la as 
wen as the bent-over parts 8, 9, 10 and 5fl, 6a 
and 7a together form a diannel or duct which 
M substantiaUy rectangular in cross-section, 
30 in the known construction, short wedges of 
plastics are pushedintothisductanddrawthe 
parts 8 and6^ias weIlas5aand9towardseach 
other and thus prevent release of the two 
-.ir Sf^^^ elements from each other except by 
35 displacement in the axial direction. The 
msertion of the wedges is done manually by 
means of long tools and requires a certain 
degree of skill because the wedges must be 
correctly positioned within the ducuto satis& 
40 architectural conditions. 

According to the present invention the 
wedges of plastics are substituted by an 
WMiMte, plate-like locking member 20, pre. 
*^bly of an aluminium alloy, which extends 
45 all the way through the duct and at its ends 
rests ^on and is seciired to the surooxting 
members of the roof structure. 

Despite the fact that the locking member 20 
showi in Figure 2 has i thickness of only a 
50 couple of miUimeties, it considerably in- 
creases the strength of the structure, the load 
carrying capacity being increased by more 
than a factor of three. By way of example it 
may . be mentioned that in the case of a 
55 iMximum snow load there is a factor of safety 
of five to six. The k>ckmg member 20 shownin 
ir^ure 2^ consists of an extruded aluminium 
auoy. Aloag the two opposed side edges, 
thickenmgs 2 1 and 22 are provided, so that the 
60 locking member fits with a sUde fit into the 
otict m Figure 3. The locking member may 
ijave one or more strengthening ribs 23. and 
tne nbs may be so high that they are 
. _ supported agamsl the walls of the duct. 
65 Ilie surprising strength of the structure 


tnay be explained by the fact that the plastics 
acts as a support forth locking members and 
keep them in the vertical plane even when 
under heavy load. The load carrying capacity 
can cdnscquently be utilized to a particularly 70 
high degree. This theory is confirmed by the 
fact that load tests to the ultimate breaking 
stress show that in the case of overload a 
twisting of the locking members takes place. 

An advantage of the self-supporting roofs 75 
dealt with here is that they can be manu- 
factured of profile elements of translucent 
pkstics which admits light. In ipite of this 
advantage and a widespread wish to utilize 
this roof structure arehitectuxally it has so far gO 
been necessary to limit its use to roofs of 
smaller proportions. The new construction 
increases the possibility to a wide extent 
, At the same time the work of moxmting the 
roof is reduced considerably since the accu- 55 
rate fitting work necessary for ensuring the 
relative location of the wedges of plastics can 
now be dispensed with. In addition it turns 
out_ that even a sun-screening may be 
achieved due to the presence of the alumin- 90 
ium locking members which act as slats 
preventing the direct passage of oblique 
sunrays. Tbie slats may incidentally be utilized 
architecturally by the surfaces being given 
I>attems or ooiours and possibly by perfora- 95 
tions. In the latter case, regard must, if 
necessary, be paid to the fact that the load 
carrying capaaty may dixange. 
. The extruded profile elements are cut into 
suitable lengths and arc next subjected to a 100 
heat treatment, being supported on a curved 
support having the shape of a circular arc. 
The radius of curvature niay e.g. be 4—6 
metres. 

The locking member is given a correspond- 105 
ing circular-arc shape, e.g. by cold rolling. It is 
necessary that the locking member and the 
profile elements have the same curvature. 
When this is the case, it- will not be difficult to 
assemble the profile elements and insert the 1 10 
lodcing niembef into the duct. For the sake of 
simplicity, the curvature of the profile ele- 
ments is not shown in Figure 3. 

The fact that the locking members are now 
playing the part of carrying members while 115 
the profile elements may act only as lateral 
supports for the locking members, offers a 
greater lireedom as regards the design of the 
profile elements, since they need only keep the 
plate-like locking members on edge under 120 
load. 

It is still possible to assemble several profile 
elements at the works to form a suitably large 
roof section. The assembling expcdienUy 
takes place by the elements being piled on top 1 25 
of eadi other, each being turned 90* around 
the lon^tudinalaxisinrdation to the position 
shown m Figure 1, that is to say they ar6 made 
to lie on their sides on a plane support Due to 
the presence of the lockmg members passing 130 
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through the dements, a roof section of this 
type IS more stable and better suited for 
traaawrt than the kn<mn combined elements 
mw&^ the tocaHy placed locking mSra 
5 of plastics nughtshfe during traSspart and. 

may need rcadjustmSit at a 

The msertion of the locking membeis, the 
body ofwhich has a thickness ofless then 3 
mm, giv« no trouble cither at the works or at 
the buildme site. Ordinarily, an extruded 
aluimmum foddng member wiU^hS^^ 
mg ae wOTks have lubricant residues which 
faahtate the msertion. If this should not be 

15 the c^e^ lubricant may, of course, be applied 
to Figure 4 is shown in a schematical wav 
two secfaons of a self-supporting roof accord- 
ing to the invention. Each of the roof sections 
IS suppott«i only along the lower parallel 

20 sides and there may be as many sections as 
wanted A profile elemait in one section is 

denoted 40 and in the other 41 and thCT may 
be of the kmd shown m Figure 1 with a 
cnculai- curvature, for example with a radius 
?i ^, ^ oumber corresponding to 

the length of the roof, for example 100 mettles 
Me mterconnected for exarapae as shown hi 
Figure 3. In the ducts formedby interconnect- 
_ ing fte roof elements or profile elements are 
30 mserted plate-hke locking members for ex- 

ampte of steel or an aluminium alloy theends 
of which members rest on carrieK 42 of an 
«pedi«it cross-section corresponduig to the 
sha^e and curvature of the roof eIeinents. The 
35 earner may be supported by beams 43 and/or 
pillarSr not shown, or any other expedient 
construction. The lockingmembere45 may be 
secined to the carriers 47 by passing an 
wichonng^member such as a bar or tube 44 
40 ^u^ahgnedhoksinthelockingmembers 
45 and bolting the ban to the cameis for 
example by means of hook-foimed bolts 
gmjping vr^ the hook 46 around the bar or 
*"°f,**andfastenedinhoIesmthecaniers47 
45 as lUustr^^ in Figure 9 in which the cross- 
sectum of flie carrier 47 is shown Z-like. In 
this embodiment the carrier 47 is welded (oa 
Kf^ ^*°Sth which thus 
forms part of the carrier. 
50 Figures 5— 8 only show cross-sections of 
tbe profile dements made of plastics, e.g. pvc. 
Locking members may be inserted m tfie 
ducts 50 and 51 in Figure 5 and 60 and 61 in 
i.^A*^?^"?'^ ^^'^ dncts are not 
55 established by mterconnecting coupling 
members J>ut are parts of the extrudedprofil^ 
Thus said locking member acts only as a 
cartymg member when inserted in these 
ducts. 

60 • 

WHAT WE CLAIM IS:— 

1. A self-supporting roof or roof section 
comimsute a plurality of transparent cx- 
trudai plasUcs profile dements connected 
65 side-by-side, each dem nt having at least one 
longitudual chamber and couplmg members 


Printed 


sttbrtantiany rectangular ducts of bW 
^= n^{^°° m which arc inserted lon^udi! 70 
ndly, dongate, platfr-like toddng meSbS ' 

°^ members be^i 

fostened to earners and each having at least 
two opposite longitudinal edges that are a 

prwen the lockmg member fiom twistina 
midw load, and the locking membervSI 
profile elements and the ducts being curved in 
the same circular-arc shape. ^"rvea m 

nh,„'^ .sdf-supporting roof as claimed in 80 
paim 1 m whicli the plate-like body of ea«* 
tocixng member has a thickness^l<^; S 
three milhmcters and consists of metaL 
f-ifi™ 1 setf-«upporting roof as daimed in 
Claim 1 or 2, wherem the coupling members «^ 
are U-shaped and L-diapedf m^SS 
rouphng member on one profile elem^ 
fitting withm a U-^haped couplmg member 
on an adjacent profile d:ement: 

self-supporting roof as daimed in on 

anyoneofClaimsltoSinwhichthetocWiS 
members at each end are interconnectedbv 
an andiormg member which passes through 
ahgned iohjs m the lodcing members and^ 
fa«ened to a earner. 05 

5. A sdf-supporting roof as claimed in 
any one of Claims 1 to4in\s*ichthelockinE • 
members are composed of an aluminium 
aUoy, and rest on and are fastened to carriers 
wJiich have a^cross-section of substantiafly 100 . 

^-tonnandwhicharewddedtoandonEated 
•supporting plate. ^ 

6. Amethodforuseinthemanufacturine 
of a sdf-supporting roof or roof section 
composed of profile dements aiid loddng 105 
m^beis as daimed in any one of Claimslto 
5, m which, priorto asseinbUng flie profile 
elements, said dements are bent in the shaoc 
Sff'^S^ the locking members sac 
shaped mto the ponesponding form of drcu- 110 
lar arc^ after whidi assdnbly takes place. 
™J-' v ^ "'««»«»d as daimed in Claim 6. in 
Si!^i^,i?*^« member is inserted into its 
place m the couphng members of one profile 
element, after which a second profile efenent 1 is 

IS shdmovexthe first dcment^yaloSS- 
nalmutual displacement so as to form said 

duct and enclose the locking member 

8. A self-supporting roof substantially as 
herein descnbed with reference to the accom- 120 
panymg drawmgs. 

9. A method of manufacturing a sdf- 
sui^rtmg roof or roof section substantially 
as herem described with reference to the 
aocompanymg drawings. 125 

BARKER, BRETTELL & DUNCAN. 
Chartered Patent Agents, 
Agents for the Applicants 
I38Ha|leyJR.Qad. 
Edgbaston, 
Birmingham, . 
B169PW. 
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